gether with the degradation of myosin. However, the activation of actomyosin-ATPase by Ca++-troponin-tropomyosin was reduced already at 12 hours simultaneously with the reduction in TN-C, and almost completely lost at 48 hours. 4 . Troponin subunits and actomyosin-ATPase activity returned to those of the control myocardium at 28 days after coronary ligation indicating the recovery of infarcted tissue. 
MATERIALS AND METHODS
Animal experiments: Myocardial infarction was produced in 24 mongrel dogs, weighing 11 to 28Kg, by ligating the anterior descending branch of the left coronary artery.4) Production of myocardial infarction was confirmed by the typical ST-T changes and the appearance of abnormal Q waves in electrocardiogram. At 12, 24, 48, and 72 hours and at 7, 14, and 28 days after coronary ligation, 3 to 4 dogs in each period were sacrificed and about 2 Gm of myocardial tissue was removed immediately from the central portion of infarction, washed with cold physiological saline solution and packed in ice. The same amount of non-ischemic myocardium of the posterior wall was treated simultaneously as a control.
Preparation of native tropomyosin: Total structural proteins were prepared from the cardiac muscle exactly by the method described previously.6) Briefly, the chopped cardiac muscle was homognized with 9 volumes of 0.1M NaCl solution containing 5mM NaHCO3 and 0.1mM EGTA, approximately at a pH of 7.8, with a Waring Blendor. The homogenate was passed through a filter made of glass wools just attached to a glass funnel. The filtrate was centrifuged at 9,000g and the precipitate was suspended in the same solution and spun down. This procedure was repeated several times until no protein was detected in the supernatant. The final precipitate was used as a fraction containing total structural proteins. A part of structural proteins was resuspended in 0.1M KCl, 5mM NaHCO3 solution and spun down once again to exchange Na+ to K+ for actomyosin-ATPase assay.
Troponin was further extracted from the remaining proteins principally by the method of Ebashi and the co-workers7) in the form of native tropomyosin. The structural proteins were dialysed against 2mM NaHCO3 solution containing 0.1 native tropomyosin, in myocardial infarction . Isolated troponin-tropomyosin complex was separated into TN-T, tropomyosin, TN-I, and TN-C, and their molecular weights were determined as 43,000, 38,000, 26,500, and 17,000, respectively, which were similar to the numbers in the previous reports.10), Fusion of the bands of TN-T and tropomyosin was observed because of their close apposition. In myocardial infarction, at 12 hours after coronary ligation TN-C and tropomyosin began to be decreased, followed by the reduction in the band of TN-I at 48 hours. At 48 hours to 7 days, all of the bands of the components of troponin-tropomyosin complex were decreased except TN-T. TN-T was the most stable protein in myocardial infarction among total structural proteins and at 7 days only the band of TN-T was clearly seen in the electrophoresis of troponin-tropomyosin complex. At 14 to 28 days after coronary ligation, patterns of troponin subunits and tropomyosin were recovered together with the restoration of the pattern of total structural proteins. Table II shows the relative contents of troponin subunits and tropomyosin compared to the content of TN-T, the most stable protein among troponin-tropomyosin complex. Because of fusion of the bands of TN-T and tropomyosin, their contents in the non-ischemic myocardium were somewhat deviated from the physiologic values. The reductions in TN-C and tropomyosin were significant at 24 hours and that in TN-I at 48 hours. These decreases in troponin subunits and tropomyosin were most prominent at 7 days falling to less than 10% of the contents in the non-ischemic myocardium. A recovery of these proteins was observed at 7 to 14 days, and the relative contents of subunits of troponin-tropomyosin complex were found to be normal at 28 days after coronary ligation. Fig. 4 shows actomyosin-ATPase activity of total structural proteins in the presence of either Ca++ or EGTA. In the conditions exanined in this the three troponin subunits among the bands of total structural proteins except for TN-T because of minute amounts of these subunits. The isolation of troponin-tropomyosin complex, i.e. native tropomyosin, made it possible to detect these minor but important proteins, and the pattern and molecular weights of these troponin subunits and tropomyosin were identical to those in the previous reports.10),11) However, because of close apposition of TN-T and tropomyosin on SDS gel, their calculated contents in troponintropomyosin complex in the non-ischemic myocardium were somewhat out of the physiological ratio. Sugita and Toyokura14) reported alterations in troponin subunits in biopsied human skeletal muscle from patients with Duchenne muscular dystrophy (DMP) revealing degradation of TN-C and TN-I with preservation of TN-T, and they attributed the mechanism of degradation to the activation of so-called Ca++-activated neutral protease (CANP).
They speculated that TN-T was protected in DMP from digestion by the protease by its binding to tropomyosin. 15) In myocardial infarction, the pattern of degradation of troponin subunits, i.e. reductions in TN-C and TN-I with preservation of TN-T, was very similar to their reports on skeletal muscle in DMP. In addition, tropomyosin content was also reduced from the early stage of myocardial infarction. With regard to the mechanism of the degradation of troponintropomyosin system in the ischemic myocardium, participation of proteolytic enzymes such as cathepsin and CANP is most likely, since troponin is easily digested out by tryptic treatment in skeletal muscle.16) In this viewpoint, the degradation of contractile elements in myocardial infarction is relatively slow compared to other myocardial cellular compartments.
In ischemic myocardial cells fine structural changes become apparent within 60min to a few hours after arrest of coronary blood supply, such as disruption and loss of mitochondrial cristae, appearance of intramitochondrial dense deposits, swelling and disruption of sarcoplasmic reticulum and sarcolemma, intracellular edema, ete.13),17),18) Biochemically, it is well known that with the acceleration of anaerobic metabolism, reductions in tissue ATP and pH, and conversely increase in lactate and so on occur in the very early stage of ischemic state, and subsequently degradations of sarcoplasmic reticular19) and sarcolemmal proteins20) take place at 90 to 180min after coronary occlusion. Moreover changes in intracellular distribution of electrolytes such as Na+, Ca++, K+ and water proceed in the initial stage, especially increases in Na+ and Ca++ and decrease in K+.21),22) These altered intracardiac metabolism might directly affect the stability of troponin or act indirectly by activating proteolytic enzymes. Nowadays attention has been paid on the action of Jpn. Heart J. 
